Augmentation of the neutrophil respiratory burst through the action of advanced glycation end products: a potential contributor to vascular oxidant stress.
An accelerated accumulation of advanced glycation end products (AGEs) occurs in diabetes secondary to the increased glycemic burden. In this study, we investigated the contribution of AGEs to intravascular oxidant stress by examining their action on the neutrophil burst of reactive oxygen species (ROS); this may be a significant donor to the overall vascular redox status and to vasculopathy. AGEs exerted a dose-dependent enhancement on the neutrophil respiratory burst in response to a secondary mechanical stimulus (up to 265 +/- 42%, P = 0.022) or chemical stimulation with formyl-methylleucylphenylalanine 100 nmol/l (up to 218 +/- 19%, P < 0.001), although they possessed no ability to augment the neutrophil respiratory burst alone. This phenomenon was both immediate and reversible and depended on the simultaneous presence of AGEs with the additional stimulus. It appeared to work through an upregulation of the neutrophil NADPH oxidase, the enzyme responsible for ROS generation, as seen by a diphenyleneiodonium-dependent suppression of basal and augmented ROS output. Moreover, this action of AGEs was found to be complementary to that of neutrophil priming agents, also known to upregulate neutrophil ROS production, implying the presence of distinct intracellular transduction pathways mediating the effect of these two classes of agents.